®B*H4#itiT(jp) © ft ifr & m& m 
<km&ffr&m (a) ^3-152897 



©Int.Cl. 5 mm* ■ iT^SS#^ *FJ£3^(1991)6^28B 

H 05 B 33/14 6649-3K 
C 09 K 11/06 Z 7043-4H 

«BEft ^fg^ MftWtPft 7 (±16H) 

@^ 0 ^^)^^ nil/ y* h S *^-fe>^3R-y- 

©ft m ¥1-289907 

@{±i SjH ¥1(1989)11^9 0 

M « * « w w ™»sjWRtt^r«wrji*i28o»ift tb*»an***ttrt 



^ *m «f 

1 . %W<D%V* 

2 . 4$fi= SffJRoKH 

(l) h n /u ) * ? * v 

(3) # « x u * hofl/u vty^trfitt*<» 

(4) ^f«lxu^ h d;u 5 * „ * y AttPl&fit><% 



#gfl L^Jffi^^ffe^-T & *>©T 

& 3 Iff # J3t I © x U ^ h a ;u $ % y -t y X & 7- . 

(5) &XttP\M&m&®m&tfPlfrbKZ®n!: 
JJt l ® x u £ hnjp**?*:/*^?. 

(6) *r « x u * hD^Uvtyxtt»»Rtf 

;u $ * v -fe y x * # 

( 7 ) *r«ax u * h a /m * v t y x trBtt&tf 
&ftttP\MZ&Mz.fliH.CT ti *s3*Jl l ©xu 

3 . &w<Dmm k&w 
^^a^^^-cfes/c^wai^^ tiffins 



- i - 



—615— 



- 2 - 



<W*_ t*\ 4*KIIB6 0- 2 5 1 9 5 ^^?S, |«I60 
- 1 7 0 1 9 4 Isj6!-51796^& 
$B K «: . fr*3^C&ftr*&©EL 4* £1 
ZnS : C a C jg , ZnS : CoMns?) i d-^' ^ 

y tomato z ft X® t oxmi^ 

ft £ <D!?J8feCD E L 5£#*<?g ^ * rt: » , *>< 
Jfc#ME 6 0-2 2 0 5 9 7^4>*gKtt. 3! 



3- 152897(2) 

*St3#£EPJ!raLTfcr-^&g4 6 0 — 5 2 0 on© 
BBSTSfeft*- *ta#fctt&ft<*(0«* tf ZnS : 
C«ca®ISfilELttmif-^g 5 9 0 - 

E L jftggfcfc^ffljg Lfc t CD 

S&Cttflmflp&BflO 2 8 1 3 8 I mtWtZ&ti 
* * * r fe@ (hos t oa teria 1 ) t . 2 ~? l ) *S Jfclt 
materia!) i LT, P* * h K £ tl % ft ft £ 



- 3 - 

Phys. 65. 3 6 1 0 ( 1 9 8 9 ))Tifei. I® 
^ 5 . £ fc. '/ X r %® £ * X h tylS. ^^IS < && 

HKtzito, ^Iftfi^Sgc^ £ ftfc t« £ ti ^ 

x h<ty* M*e&*jLTc>*(*x h if c y ^ h 

£ # fft f S ) & m i>< & * U Z <D PnT ss & * . 

5 7-5 1 7 8 1 & *8 (ft & IE 
6 4 - 7 6 3 5^&f8)Ttt. *r«gEL«^Kl* 



- 4 - 

& t* ^ na ^ $ n * w ^ j; *u*\ ®-m?t<*t 

t" - ? & £ 4 6 7nra<D#fe3S#T$>S*><. «I *t £ 
-2 8 1 0 «Oifi*^3fe^->7 r $-frT^«. 

*©H8Rt^ 1 0 0 OAgStK LT^I^jtrt: 



- 5 - 



—616— 



- 6 - 



f -5 *>©Tfcftti\ jgHtCO^T Hi:1$C#!PRtf:# 



#Bfl¥ 3- 152897(3) 
(i)&*8^6fcfe«>Kife7fc*»s*a£ 

a. 

v^ X ^ ... (I) 

( I ) C*>»T 



P - £ * - ^ - 7 x - ^ 
(PQP) 



<>> <OhOhO>-<0> 
(2) <^>-<phOmOmO>-ch, 

( 4 ) 

(CH,),C C ( C H s ) a 

(CH,),C C(CH,), 



3. 5. 3 , 5 t-7"f ft-t**7*z* 

(TBS) 

"^^o^hOhO^ch, 



( 6 ) 



( 7 ) 




( 8 ) 



( 9 ) 



(10) 




<i2) h o^ohoho^©^° h 

(13) HO^-^-^H^-^-SO^ 

(14) HOOC^-§-^^( 



-C O O H 



- 9 - 



—617— 



-10- 



(16) 



(CHj)jC 



:o> a 

:o: 



(17) 



C ( C H j) i 



(CHj)iC 
3. 5. 3 ,5 



C ( C H a) s 

- t-7f A-p-*<>*7x-JV 

(TBQ) 



p - * * - v x ~/i/&2g{*. p - * 
(2)fffe&StMiW*afe©fi&£?t£&SJ3£ 

£*:&M1$st&IK?0 2 8 1 3 8 i 



*ftW¥- 3- 152897(4) 

(7) -fgx*; (D) ?&2 tiZ X* JU^yJkit&V}. 
<0>-x'-x'-X a ~<^) (D) 

x \ x ». x -c-c-fe^^w: ^fe^r. > 

(2) <g^ CH - CH -<oH^-<©> 

(3) §"§-CH-CH-^§ 

(4) ^CH = CH-CH=CHH^S§) 

(5) ^CH = CH^CH = CH-<g) 



1 1 



1 2 



( <o>- c H " c h ^O^ c H ~ c H -<0>) 

\ J , 4 - >* x * u iu - % y -fe" x / 



& £ 7 * ~ £> *) , R 4 ,R s 1 R»iR' ( 

v*. ;* <b k r «, r *, r » tts:t,>K*£^ &f06 
(6) 0-CH-CH-CH-CH-CH-CHH^) Hfi«»*LTUl\ ) 

R IZ It i>JLT <D Ik & ®l i)< & If b ft Z> . 
y«tt** htt. ^ /<*ttO^-r ( , ) ^yO^O H ( 2 ) ^.Ck^P c H, 

( 3 > ~ C 4 ) 



T S /c «> C ti /n- v ffi T L *> © * U H 

( 4 ) (in) t?$$n^7ij y^ft^ft 

R 2 




( !fl ) 




R 3 



( 5 ) 



( 6 ) 



(iSi* R '. R B . R \ R 4 . R \ R K*3fc)£ f^lf^Y 0 H^'T^V^? 9 H 

?- S fc It % % & L — 4 CD -7 ;u 4^ >u * R ' 0 <k ^^^^N ^^^^^ 



££7^ X tt - S - . -N- 

H Cll) 

X R • 

R*. R * & * 7k 0£ ^ . ^^^S. x^iui 



N - £ ^ L . Y I* ( 7 } ? H a 



? H S ( 3 ) f ,H * 



-13- 



—618— 



-14- 



4#§fl¥ 3-152897(5) 




I 5 



-16- 



(23) 

C iH 5 

I 

C ,H 



(25) 
C *H 



C 2 H 




N 



(24) 
C «H . 



C ,H s 




(26) 




C «H 
I 

.N 



C ,H 



I 




(2)©es/iE?L^A«^® /&ytm/®m. 

(3)®S/iE?LtiA«^IS/%3t®/"5t : ? L ?±Ate^ 

*£9I©'e L***46&K**tt£%ttJ3W:. JUT© 
= ^0>«l&S£OfHM*^ k<DT£>S. EP-S. (D&A 
ft fig 

Q#EnJjaS*C RB&XktlETlttAffi&JB £ 0 
jE?L£r±AT -5 d tk&X&IS. + ft. 

A*S&JS<fc4?S*S?±ATSc:£*<T£*«8 
fig 

HI, ITi?L©ttA$n^1-$^ia^0ttA^n 



-17- 



—619— 



-18- 



dtt£©£&. fg^fe. WMflB 6 3-295G95 

^ftWlZtitiiK 2 tLX\,* & tz It 

<< y^nf-yt + ^-f k it 4 v i/ *i i+ tf& 

itlS&m&mitVl ; !TO>. SnO^ZnO*?® 

tAtgn:^^<T$*A:^.^wiue6 3-2 9 5 6 9 5 



3-152897(6) 

I TO. SnO». ZnO^©ig91ta«s$f*<ftf^L^. 

Tfc*. ^a<s©15JStt>/i>tt<£k-;fra<i891 

*f«lE L#£16&(E L^^eU)^ ^Jjjt-T -SKI*. 
^.«'i*:©iiD# -T-WSk: L-fc*^ ci:c^. hu^. if, 

t*. zcom. 1 0 

nm—1 */ m . & IZ 2 0 0 n m & T A< v % jfc © i3 

m ^ « fife lt «t r a. 

S^t'y * - ;u*<&/£ L«v>: <t *) t> M 



-19- 

1 0 1 O-'Pa % 0.0 1 - 

5 0 n m /fj? . St5iai£-5 0~+3 0 0*c©Sfi 
nm~5 // m <>: S «fc H # 3£ r *U*' 

M&tcT * z I,*,*, z <Dmm&j$.&, t-i 
fa&®£m%m-px'< y ftinzxmmb 0-2 0 0 



-20- 

©«*J*©E l**<c*?ht. IE7li£A«J&JB 

3 6k. C3)M/iE?LHiAttiaiB/a#JB/* 
7r±Ata&ra/l£ffi©m&©#8&ELf;mg0£tt 

mtztzit, *rmfis^-bie(i)ffl e l w^eisii5j 

^tc^^b. *©&. IE?U£AfA&JB£Jbff2(2)© 
Z LtfPU$£m&lzMf&L, *©.fc^£_fcB6(l)© 
B Ltt«6B*ttSr*ia££|S3»K:. &fttt*4© 

0. &3fc® -hcT£*r±Atfii£® ZBf&L. &®tz 

fsiiaifi^ jK«cr ntif, @ Wit ^ ji86(3)©«t^<D 

E LttragBaMl*/ai*n*. ^CT. iETLftAtt^ 

^^iS/ft3tig/lE?LtiAW^0CSiLT. -as 
/Q7^A«i5©/%*JS/iE7LttAf6^fS/ia 



-2 1- 



—620— 



-22- 



dCT. IJUiAia&fB (IE71& AJS) tt* iF-Tlte 
iS't£«5(IE?Li£ Atttt>«* 0 >> s ffiJ5£St±A 

CDJS* E L%=F(D®&£5t1t®rti<£tkV Z t £ 
*) tettiET <fc *) £ < © iE?l*<&*JS K&A 2 
# © W & ti fa .h f * . 

iETLriAW^JS*ffi«8i%^®^®r»Tc}*^c:<i: 
A2n*. !£IS^lS7-?±A«J&fl3 rt^5fe 

©^iSfrcsifi^^^^Sfe^^nijii*^. zzx& 



^M^P 3-152897(7) 

£ L<^IE?lfci*tt:£$3tt. 1 0 «~ 1 0 k #/v (• / 
£^tt < <h 1 0 *cd/**'i' h - 8?<DIE7l#fi& 

(D*@^8^m3 11219 7 ^ta&^Ksea;* 

®#®<ftS*SB3 1 8 9 4 4 7 4 ^ tffl & K gii *X $ 

ftT ^ * * * «J y */ - Jl'&Stt v 

<D<ft£H8 3 7 - 1 6 0 9 64£*8^Kge»!$*LT 

@*S^S^ 3 6 1 5 4 0 2 ^, 1513820989 
4. |sI3 5 4 2 5 4 4^^tfflS^^ / A v B3 4 5 - 
5 5 5 t, ft5 1- l098344>*B2£^tt ! ft 
0afB5 1-93 2244. PI 5 5 - 1 7 1 0 5 ^, 
ft 5 6 - 4 1 4 8 4. N 5 5 - 1 0 8 6 6 7 #, 
P15 5 - 1 5 6 9 5 3 f, [bJ 5 6 - 3 6 6 5 6 # 



-23- 

(D*S#a : l» 3 1 8 0 7 2 9 f l fs]4278746 
f W»8^Hllfll8 5 5 - 8 8 0 6 4^. ft 5 5 - 
8 8 0 6 5 ^, ft49-1055374. 15)55 

- 5 1 0 8 6 4. ^15 6 - 8 0 0 51^, ft 5 6 
-881414. ft57-455454. ft 5 4 
-1 126374. ft55-745464£$B$* 

®^l^{f$ 3 6 1 5 4 0 4 45H«BS^1*&IB 
51-10105 4. (5)46-3712 4. ft 
4 7-2 5 3 3 G mtWZ bKitettr&m S 4 - 
534354. (5)54-1 105364. ft 5 4 

- 1 1 9 9 2 54&a*Cgfi$2i*n-C^S7*~ 
u y y $ 

©#Sttl*m35674 504, ft 3 18 0 7 0 3 
4. ft324 05974. ft36585204. 
15142321034. ft 4 1 7 5 9 6 1 4. ft 
4 0 1 23 7 64^»S^4*^E4 9-3 57 0 2 



-24- 

4. ft 3 9 - 2 7 5 7 7 4&*8<* £ <Z tt^KJBS 
55-1442504. ft 5 6 - 1 191324. 
IB]56-224 374#*S. 1110 5 18 

3 5 2 6 5 0 1 49itffl$^KSB«l£ 
tlT ^ 47 $ / EBM vi/ a 

<D#S4#frm3 2 5 7 2 0 3 49Jtffl$3?Cse«2£ 

GDttBfllB 56-46234 4 & f8 3* ^ gfi $ £ 4x T 
(• v -fe ^ 

(O^IHIK 54-1 1 0 8 3 7 ^^fg^{CK»$n 
Rf] Bg 5 4 - 1 1 0 8 3 74&$B3?tCgfi»!i**l 

<8>#@«8Ffrm 3 7 1 7 4 6 2 49ftS&^ ! f#B3Hg 

54- 591434. [5155-520634, ft 

55- 520644. E55-467604. ft 
55-854954. 357-11 3504. ft 
5 7 - 1 4 8 7 4 94&*8^Kgfi»i*nTC>St 



-25- 



—621— 



-26- 



K 7 / y&mt*. 

<8><ft0flBg 6 1-2 1 0 3 6 3 f, 0 6 1 - 
2 2 8 45 If. 061-146429, 061 
-722559. 062-476469. 062 
-366749. 062-106529. 062 
-302559. 060-934 459. 060 
-944629. 060-1747499. 0 
6 0 - 1 7 5 0 5 29#$8^tCge»i**LT^4A 

$^t:#t:#$L^WiLT«, #MBS 6 3- 
2 9 5 6 9 5 9 & f8 K Rfl ;k $ ft T l> * * - 

ft DRIB 5 3 - 2 7 0 3 3 94**8. 0 5 4 - 
584459&$B. 054-1496349 4>*8. 
054-642999^^. 055-79450 
9&$g. 055-1 442509&f8. 0 5 6 - 
1 1 9 1 3 2 9 & *8 , 06 1-2955589 4> 



3- 152897(8) 

*8. 06 1 - 9 8 3 5 394>$8&tf#@4#fr55 
4 1 2 7 4 1 29BflfcflS^4Cfia7f;$nT^3*)«D 




2 7 



- 2 8 




H * C C H i 



O C H , 



CH,0 



O C H j 



:o> q 



© NO i 



s 



NO i 
NO, 



NO 
NO 



-2 9- 



—622— 



-30- 



*j#M¥ 3-152897(9) 



®4$KItB 5 7 - 1 4 9 2 5 9 Is] 5 8 - 
5 5 4 5 0 ^. ^ 6 3 - 1 0 4 0 6 1 

Poiy-er Preprints. Japan Vol. 37. Na 3 (1988), 
P .681^Kgfi»<*ftT^* 



t-Bu 



t-Bu 



t-Bu 



t-Bu 



£ cd •>* 7 * ~ * y y 8 51 > 



(3) 



CH 



NC CN 
<f 0 



APP1. Phys., 27. L 269 




®<&BSEB 60-69657 ^-. |s] 6 I - 

1 4 3 7 6 4 ^. [5l61-148l59-3-&$a^ 

<2)^B3BS 6 1 - 2 2 5 1 5 1 ^, 361- 

2 3 3 7 5 0^&$8^Kgfi3Ki**i-t^S7y r S 

£ d £ *< T & & . 
it&S/HI*. PBS*-*-. P&JS£-CD|6t4<>: 



-3 I - 

*ftW£.*slt <s *r&E l run* J: Rfl © J; ^ c 

LT«mflfi© 

T & > l. 4 - tr*<2 - «;:/)*<:' *" 

1-7X^-4, 4 ' - 7 * ;u * <?- ;u*< y 
^cDx^/i^y^fejfc. 7-tKo+i/-4-> 
-7 y y^co^ 7 *J y&fe5£A<3Wj f <?> *t S . 
fffeCD E L**flj£ft£ LT**feK£!ft 
r^ifi^ti. 2. 3. 5. 6-1 H, 4 H - -r h 



-32- 

5 t k a - 8 - H7 0A/yf;i/+; »j >? y ( 9 . 

9a. ]~gh)^^V>'(^^ , Jyl53)^© 

* y yfe&jb<3*tf<>>ft3. 

tt4-^^ry/^^y-2-y^^-6-(p 
-i;>ffl/7$;xf^'J y ) - 4 h - t* y < d 

CM)^©->7^yIfi*. I - x - 2 - ( 4 

5/ x ;u) - t: y ^ •> a - — a 7 u -f H < f y ^ 

y 1 ) 5? cd t: u y & fe & . a - ? $ y B , p - 

* y 6 c ^ o * V y -r v 7h fe # . <lb ^ * * *> >* 
y & *< # £ ft * . 

ifi£*WfiS**S3mfflH&£ OX * CD * K 5> 



-33- 



—623 — 



-34- 



zmfezffiif * b<oxu u hi* mm it 

* < . ia#&&fe&K<fcO^-T 0 0 nm 

- 5 en*2ffij&<ig £ T & S. 

^flkS-tf-fcJK. -*-sfc>5tt*jra#fl*35>©ia^ iR3t 
*nfe#*<igar9 e&*ci&t> <>©«:«*. B3J££ 

— I£EC£J5C < -T 45 <t E L igiS/3c#*<4>fc: < 



3- 152897(10) 

*&9!©EL£^tt. Jbi£©S!)jg;fc£|63fc*-* 
^©EL##gfi&tf&fc#£3fe#;TS&tt#l2l8J 
*^**6©T&*. *©*»*& ttWfilE Lf**46ff 

tt « e& © m ta « hi « g& # # # & $ * * » * * t±* # 

<2>ift*#ttW**r«E Lttf4*£tt&lC«8-*-ft. 



-3 5- 

J§ & IE 71 . «?ttAI/«fi0|||j«0EL*-T 
<D&#ttHSlB:*r«B L#r4g&©i8 9)*>* n tt-f. 

?L. **&AB/iM&fc«*tt8<&*<#tt;*n 



-36- 

Jst±©5n < *»fl©'E LS?fl>4lljA<Dttflt*<J|l 

z- ate 

*»WK*HT* W«E Ltf»filI<Z>%ft<*H£ 

*< t $ a . 

( i) t«E l tt&&<Dmm 

2 5aiX7 5 ma X 1 . \ m<D # ? X &WL±£. f T 
0$g|f ffiCT 1 0 0 n m0&£Z'9&mLtz hO 
£»9I£I#£I5<!: Lfc(HOYAS3)* C©i&9!;£f#& 
£*ffifi5©2£#&E(B*J*£&#«aJ33)©i£tS* 

N, N'-i/7*r.;b-N. N , -fc"X-<3->*- 
^7xi^/) - (1, 1 ' fc* 7 * - JV ) - 4 . 4 ' - 
V y 5 XT P D A)« 2 0 0 «g£ AH S * fc Sd © 



-37- 



—624— 



-38- 



* 'J f r y 33 # — h c l . 4-t*x(4-x^>u 
Xf«U)'<yt , y(PBSB)t 2 0 0 ngAiiT 

*©^TPDAAf)©^8e*'-h$2 1 5 - 
2 2 O-CST/JDfcb. TPDA^JSiffiSgi: 0. I - 
0.3 nm/stiS^$l^lg±t:itLT, Rff 
8 0 nm©IE?LftAJg£SI$£-tf/c. 

h^f? PESI3£ffc}fcjg<»;l,T8 0 
n m®®mm Ltz. 3R»*|* fct**- h 2 2 0 

~ 2 2 5 'C T'l3Bi$Kti 0. 3 — 0. 5 n m / s , 

d*i£H£faj;*)lfc>)tiJl;> .1- ne % ft JS © ± C 

*s * * - k a £ l, ft . 
ft k * u 7* -r y 33 © ffi fit Jra J* ** - h -7 * > 

* a ** v i giAti, £ ft & u z> * u 7* f y 33 
©ffiJjtJraafc*-- h k <f x>?^^5 0 o og3£« L ft. 

*©&£l£IS£2X 1 O^PalT^ELT^ 



4»BH*F 3-152897(11) 

O^'H* 0.0 3 - 0. 08nm/s©gE 

$ 1.7- 2.8nm/s0iSaffiTa?i5l 

«> ft . 

n 8 o o *c . 5oo-c*g&T&-,ft. _hts&# 
#;s©_fcc i 5 o n mm®m& r?»I ^ IS <h U 

ft . 

c©3&-7-K*n-e-*n!T0tjf5£i©ts, * 
$ a : 4 y^-)7.1SflS$ftg|fit LTit^ 1 5 V 
2 Wjjn-T i . 15*£rt< 10 0mA /crilfMJS^nv 
ttfe&#*ftft. e- *8fgtt#ftifl£ <fc *) 4 8 2 

nmT£-?ft. % ft H r$_ t± 2 5 0 cd / nf T £> *) , 
"3fl HFr T % ft % X H -5 © *< {ft 12 T & /c. 

JUJbtc 0 #Ci© E L m&ltmfrft$l~C # ft. 
(2) iftfi«»^7t«»4ffll093a 



-3 9- 



£ f-Lgfifflffiit © ^•jyi5344agi*'j 
^^>^')I/-MPMMA) i . 2 g £ 
on>^yi 1 g K # ft? L . ^i/yi534«ft 

tt^nfcPMMAo^^DD^ y««^jl?5sii 

ft. ^ v »; y ©#fftag&tt*j PMMAtt 1. 3 x 
1 0 " 1 * ;i> / £ T & o ft . 
&C<fc<tifefr$nft2 5 na x 7 5omXl. 1 m<D 

*©&&2e£&@TJ*£& 0. 1 Torr. jfi Bt 5 0 
*C©^I*T 2lfPa1%JSlL,fS«© >'^ a o ^ ? y£ 
ft£izl&3kLtz. * © *S « ? v »; y i 5 3 *< ± 82 
ft 8 0 // m© P MM AJSK^t 

3 ft. 



-40- 

( 3 ) E L $*©&7fciSJ5£ 
(l)Tft«LfcPESB«Sfe*IBtr«EL* 
^tt±aiLftcfc7t:i5VqjjHlB#. 2 5 Ocd/nf 

©fffe£ft£tf*ft. SSftfettfeJSWK: fcciBfeS 

J£ffi*< x «0. 14. y -0.2 OTBIoeTifeofc. 
fttC(2)T^33Lft^^ I i>'l 5 3#Jft)£<£EL 
*^<0 i T03B|}tJH|icaZ$ffii!9T, 9 ~7 *) v 
1 5 3#ffeJfc£iILT|5lb< 1 5 V EpfllH*©£* 
£®iRULft. 2 0 0 cd/rrf ©&fta<ffiifl!;* 

*lft. SfcttfettfeJEftK t>CIEfe&]$8*< x = 
0. 1 7, y *=0. 4 3 TCreenTfe fc. 

tftfia£W^ELft©fujKS2< diK^^EKtf 
&©&«**<# *nft. 
2 

( i ) *f«B l tf&m<Dm& 

nfoW 1 £l3**icl,T33iiL*:. 
(2) &B£iai8#ttr4gfl©83i£ 




( * v y I 5 3) 



C F 3 



-41- 



—625— 



-42- 



( D C MCDftiS) 




NC C N 



n&W 1 £^**©;fiteT_Lga<D*fli&CDDCM4 
agtPMMA l.2g^'>^na>^l 1 g 
ft ML. DCM0PMMA^flii^^53Lfc. D 
CMO^flj[fflffitt«PMMAtt 1.3X1 0"-t 

4/ m T £> r> /c. 
( 3 ) EL &^©%*i8*5E 

«: Jztfi©itn < I 5 VEPJJIJB*. 2 5 Ocd/nf© 
C I EfeK£8*>x=»0. I 4 
y =0. 2 0 ttfeTifc o fc. 

&K(2)Ttt?83l'fcDCM#fflcj8£EL&*© 
I TOiS^ISflSfiJtcS^SIfeT. DCM*>f|fcK£ 

»feT'»£*<Jl 2 cd/nf ^ n^. 
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x =0. 4 0 . y =0. 5 8 T fe&ft tC ttYel low Green 
3l%ffl 3 

( 1 ) *fS8E L«-weu©53ig 
(2) 




U4igiPMMA 1.2 gti^^DD^y l 1 
BtzmmL. f >j y~ y l cd p m M A #fftffS£tt33 

b*V:>-yi©#iftjl8&W:*tPMMAJt 1 . 0 X 
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li 8 0 m T & o /c . 
( 3 ) E L 5&*CD&ftifl5£ 
(l)TftSL/cPESB*^3feI8it4EL« 
?T ttJttfi b tz £ ? K 1 5 V EnJjua$. 2 5 0 cd/ 

x ~0. 15. y»0.2 3TBIuef & 0 

fc. 

#flfcig?£ & bxisi u < i o v Ep^m$©%^^taj»j 

-£©B$<Z>%3fcfe©X ^ ^ h /l/CDCIEfeK&tS « 
x =0. 2 7 . y =0. 3 7 Tfedt^Jid l£ Wh i te T %> 

c i ) wise l ttn&amm 

2 5ooX7 5 m X K lnnG>**7*£ffiJiK 1 T 



o^gs^f^tdT i o o n mcomzTmrnutcba 

IS^mSS©^^^S(B*^^«»r<m3S) ©SIS* 

N , N*-i/*7^-;U-N. N 1 - t' x - ( 3 - 
>f-/U7*-A/) - (1, I 'k"7i-^) - 4 . 
4'-^75y(TPDA)^ 2 0 0 BgAHs £ 

*(PQP)$ 2 0 0 gA*iTK2IS* 1 x 1 0 4 

*©&TPDAA*?©Ifflg2**-r£2 1 5 ~ 
2 2 0 UTMU TPDA^ieKO.I 
~ 0.3 nm/s-T'S^3U*£&i:Ki£SLT. 
83 & 8 0 n m (D A1B *9&mZ -it tz. 

h^O PQP^%)tJ8iLT8 0 nm 

m®ffi%Ltz. mm&ftttx- h&m.i><2 i 8-c 

■em%'&&lt 0. 3 ~ 0. 5 n m / s , &tfifi&tt 
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IS * ;u — cl 3£ L rt: . 

n'J#yi gUii, £ cd t 'J 7' f v $| o 

-tCD&lfcSJff^X 1 0" 4 Pa^Ti«flELT^ 
h x 4 V S> ■> * 0.0 3— 0.0 8nm/s©^ 

1.7 — 2.8 nm/sCD3g*Ji$J&T53S$5rU 
# - b CD ?fi ffi 4 V i> +> ^ . J* **L 

fn8oot, 5 o o *c fs&-e h fc. -bse&tt 

ft IS CD .fc C 1 5 0 n miara^SILWffltafiSibrt:. 
2 0 V£E|J}jl!T<&<b£n(>ft2ft/><2 5 mA/cdg 
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2 o v eh 1m ft . ^ t $ m *J m co & ft *< » & n . 

*CDI$CD£ftfeU:CIEgi&J£&a<x =0. 1 A . y 
= 0. 1 9£fc0fe&ttK*>tffe-C&-**:. 

(fe&£ jfi Silvia* EL©iUCS(is fifett 
fl*<BL*ftiRLT^fe0^3t$5fiL, *S & ft C 

5 

( 1 ) W«lE LtfW&(D®m 

2 5 oo X 7 5 ma X I . 1 ra CO # 7 * & t£ ± K I T 
O^^^fi^T 1 0 0 nmCDJSSTgJIBiLfcfcCD 
£i89i£tfFSI££ Lfc (H0YA85). C CDiS9)£tt£ 

*jr-tzffife 'J yS3CD|glnJjoafc**- h K 
N. N 1 - ■>' 7 * ^ ^ - N , N'-fc"*-<3-j» 
f «/7*a^) - (I, | ' fcT 7 * ^ ^ ) - 4 . 4 ' 
-•;75y(TPDA)$ 2 0 0 agAtl, $ fc Xd © 
% 'J I , 4 - f * ( 2 . 2 - 

- p - h ij ;u t* ;u) y -f y ( D T V B ) £ 2 0 0 
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1.2 8^1 \ g Oif 9 o n / ? 'SK-ftWtU. OM 
SB©PMMA5HftK*ft53Lfc. 

OMSB^flkifiKttPMMACjPtLTit 1.3 
xi0" 1; e/i'/4Tfcofc. *CD*£&T£rt:#flfc 
18 8: 5 0 f/ m ~V $> r> . 
( 3 ) B L5K^CD&ft«9£ 

(DTi^tfcPQP^^Ttlitt^EL^^ 
li±i£LfccfcoCjfi##ft£&ftT*(^raft-e 
t>%ft)0j£ft®£fc^T^*. 

%ftfettfej£ttKi*ciEfe&j££a< x =0. i 6 . 

y =0. 0 6 TPurplish Blue"C£>ofc. & t£ ( 2 ) T 
tt!Sl,*:OMSB#ftfcBa£EL&*CD I T PEW 



- 4 8 - 

-5:O^TPDAA*}COfl5B*--h^2 1 5 - 
2 2 0r*T31nJSftU. TP DA^H^illg 0.1 
- 0.3 nm/s-CiSBIJ^^IfiJiCif Lt, 
6 0 nmCDiE?L^A@^S^^*^^. 

I9<fc *) «E *) as-T i i * < . IE?Lt£ AJS ©-t^. *> 
•5 ~oCD#- h «fc *) DTVB^%3t®ii/t8 0 
nmfflJS|K^b/c. ^&#ti*--- h 2 3 7 

-2 3 8 *CT^^riSffitt 0.1- 0.3 nm/s. 

d *i£ J*£t£<fc *> # *5 & Jzffi%ftl8©-tK 

* x y u * * v x * ^ sft US 

U'J^y I g £ V> *i v * * 5?>I O * V 7' -r y S3 CO 

-Cr©^K^*S^2 x I O-'PaST-ifcHILT^ 
t^, ^y>*->^^ 0.0 3— 0.0 8 nm/sOSS 
(slB^C ^ ^ -77 CD tf- h «k *) -7 ? * ■> 
1.7 — 2.8nm/sCD|53Br^JK-r^«L 
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^-Koafittt'f y->*n, -9 ? % •> +j a * n 

^<i 8 0 0 t. 5 0 0 *ClSatT«>-,/c. JigB^# 

*J3© _LK 1 5 0 nm«|10||iSLJt.j|Si^|fiit/c, 
C ©3R^ CD ! T Omfi&£ PBfia. : 

4i> ^*lt>^fc£*<2 8 m A/oJISffiyj&n. tfft 

f - * i&gtitfftiHS^ >) 4 8 6 
n m T* & fc. 2 1 0 cd/aflT & ♦) . 

JiiJiCcfc*}1?fe(aS^t:ttBlue Green)© E L 

( 2 ) fc£&fcsgft#r4©a!!& 

$JS^3T^S!tfcf'J l (DPMMA^fli 

B3£5tx:ffi;taS::<tK<*;'). J9C $ 4 0 0 im m © 

f y *>* y l ©^ftjflgtt, I^Jfcffl 3 & RHI(c 
1.0X10 <»: Lfc. 
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( 3 ) E L35^©&#8)£ 
( 1 >-CflsfflLfc P T V B£&;ftJ8 it* E L3fc 
^«J:iL/:J;oi: 1 5 VBlftnl^ 2 1 Ocd/rrl 
©tffef&ft£WA:. £3fc&©CIEfe&8iUm x - 
0. I 5. y =0. 2 8 TBtue Greenr£>->/c. 

*C(2)Tft8Lfetf')i?y'!*|||||«EL* 

* © i t oiS^^m<!8KSZ§ffi*JT, tr«ii/yi 
#IHt)8l£iiLT 19. 5 VEn»QB$©%^^iS3SL/w. 

:<D^OCI B£iSKtx«0.54, y =0. 4 5 
T' Yellowish OrengeT $> o fc. 

;:©J;oK&&&m£fttt*4T&&fc-'; V v 1 
#B^©il8JS^f5<1-*C<tTEL©iSi§/fc#£ 
flUxz. » h ti Z> %3fc££ft*<£&tt£ * u y 
fe K T & /c. 
£«fctf) 6 &tf 7 

H«5tW5(l)T'fiTgJLfc^^ELW^8U©DT 
VBilJfe^l < 2 ) Ttt8£ Lfc * 'J V l 5 3 £ 
ffl^Ts &5fc*!8££*T fc 6 ). ZhK.?k 

li« 5 ( l ) Ufc Wfil E L D T V B 
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£1gJ&feW 2 ( 2 )Ttt95 L/c D C M ^ffl^T. 5£ 3t 
*S&£i*tT©3gK7K"*-. 









mtfcW 6 


Blue Green 2 1 Ocd/rri* 


Green 1 7 0 cd / nf 


3S*fc#l 7 


Blue Green 2 1 Ocd/nf 


Yel low 10 0 cd/nf 






Green 



£E£ffi;fcfctt/lI©£;fc£**-. 
3£Jfe0« 8 . 9 &CF 1 0 

*C8lEL#*48fl©&#@<!:L,-ri. 4f ^(4 
- / =5- ;i/ ^ y -tr y ( P M S B ) £ Jfl s 

li>*r>m<i: bT^jBfcW l <2)Tft»L*:*-?ij y 
1 5 3 * fflV>fc*3&(SSife0« 8 K If «B E L 4**4$ 
©&3fcJS i LT I , 4 f * (4 - / 1 ^* * »i /i/) 
-cy-t*y(PMSB)*mt^ lit # W *4 <»: L t M Jfc 
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{«2(2)T^3SL^DCM*fflt>/ilS^(||ite#iI 
9). t«ELtf^g|50^3t)giLT I. 4 fc* * 
(4 - / 1- IU * ij y -fe" y ( p M S B ) £ ffl . 

uxnmm 3 <2>tm*sil,*: t* «j y 

©fF82©2r&UU HJfeiWl (l)0PESBOJfi^ 
il^«6T'fci. {HU. P M S B ©J8£-tf- h /SS 
£2 3 0-2 4 O'CKgftiEL^tf^ff.,*:. 

t£&£#T©3<K^r. 

g b % tft ffl 1 gHaflnflig 

^ife^I 8 Blue Green 150 cd/nf Green 120 cd/nf 

^iSiW 9 Blue Green 150 cd/nf Yellow Green 70 cd/nf 
^#50110 Blue Green 150 cd/nf White 60 cd/nf 

HlfcfH 11.12 Rtf 1 3 

W«BELtt*4gfl£&ftffi£LT. r-7y*-4. 
4 , -> ? 7 J i-/u^^/U'<y(DPS)^fflt% % ^ 
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fttftt £ I, TmmW i < 2 ) TttS3 Utz O -v y y 

i 5 3 km in* ^eaELu^es 

;u**;i/-c:/(DPS>*flH>, it L T 35 

Jfc^2(2)T ft SIC fcDCM£fflt^*: 

X - 4 . r-i^7xAJi/Xf ^^^(DPS)* 
ti f *l If fc . 

f4 ffl © IV 33 tt . * - h & )£ *< 2 0 5 - 2 1 0 TG T 

d «b iu ^ *^ is Afe 4« i < i )tmmr^^tz. 









%mm i 2 

HifcW 1 3 


Blue 2 0 0 cd/ nf 
Blue 2 0 Ocd/nf 
Blue 2 0 Ocd/nf 


Green 1 6 0 cd/ nf 
Yellow Green 9 Ocd/nf 
Hhi te 8 Ocd/nf 
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Sfc&W 1 4 
( 1 ) ^ISEL ttagi$<DKx£ 

( 2 ) &#&tat&##t4 1 a>53iS 
IS & *H 5 <t|s]«i 6 k JSt t,* * »j *>* v 1 

© P MM AftWtmZft'&l'tz. 8 tfeffifc * c £ iz 
cfc *> . HaiS*< 6 0 0 // mfg&O f «J x 1 . P M 

(3) 2 ®33i£ 

( a - § y 6 C ) 




& 



Jtge<Z>|fli£©n-*'$y6G 6igiPMMA 
1 . 2 g £ 1 1 gO^^ooy ^yKjg|!?l, f| ifc 
«l(2>iig«* + x Hfc«:«tf)D-^$ y6C 

fft « £ i* 1.2X1 0 " ' * /!✓/ i! <k U fc . 
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r$«,*<o/;PMMA^(l![I!|tD|?$in 0 0 

:n^2tt!toKit:«);*)flJII 2 0 0 // m © 
a-^*$y6G PMMA^Iltlgl^ttlSLf;. 
( 4 ) E L 3£^©33i& 

(Dt'^SIl/cDT V B Zftft® £t Z E L * 
^fctJt&Lfc^Kl 5 V EpfJDBK 2 1 Ocd/nf 
Offfi^lfc^l^;. %ftfe©C ! Efe&£«U*x 
-0.15, y =0. 2 8 T8lae Green T $> -o tz . 

*lC(2)T^53Lfcf'j y i # fft J£ <t ( 3 > ? 

Oi£9imi§<B&icK&ffi;teT. c ft <>> n o © # fft R« 
LT I 5 v EpJniMf©£#£®ifi!]L*:. IflflrW 

0. 6 2 . y "0. 3 7 Tfefifi'jK: liRedd i sh Orange 

nib ->tz. 

* t) V y l <D*<D®<& £\tWC *> jfc fil ft U 
tz. 
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#©igtKtt*<ftJirs::£ A:. 
1 5 

( 1 ) E L #*}6B©33i§ 

-glfoM \ tmmteJffelZ**) I . 4 f * ( 2 - 
7 x - ;u, - 2 - p - h >j fl/fji^)^ y-t* y(P 
TVB)£%#J5K T P D A*IE?U±AJS£-rs 
fcJg^E L&^&i* i^Lfc. PTVB?8$m© 
* - hfi«*< 2 0 0 -CT«>^^J^^ttm6W 1 £ 

mmizttmLtz. 

■n*t>fr-*tz E L5&T-gB©%3Ui#feT 
ttfi«< 4 8 5 nmtib^fc. 

^13*5^^2 0 V %1)JU? Z> £ 9 0mA /cd©S 
iS^&ft. %3t«S 5 0 0cd/nf£f$*:. 
( 2 ) &£&*fc&ttttag3<DS3& 
(7*;*^-/y9) 




Jb 12 ©&£«&©:?*/*•* -/yQ^og^P 
MMA 1.2g*^^oa>^yi 1 gtCjSWLs 
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f&lfctft i (2) + x muz**)?*;*? 

v*y9©#ftfciB&fc|: x 1.3X1 0 " 8 T 
^ A: . 

T $ fc P M M A#flU&©J5 $ tt. 8 0 p m 

7 *J ***** PMMA^»fi9«ftS3LA:. 
( 3 ) E L*^©£#iB|j£ 
(l)T^HL^PTVB$%3![:)git5EL« 

0.2 5Tfej£tf)tC ^Greenish B 1 ue ~? £> o fc. 
MMA#fftJ&(j£jgr2 4 0 //m)£lT0iS9JmJSK 
* f» . 
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(2) »g£&ta3fe$mgBCD33i§ 

^ilWl 5 ( 2 ) <t |5)|*K L fc. 

( 3 ) E L 5K^O%^ifi!!S 

?®%3tfettC I E&KSSttx -0. 1 5. y- 
0. 2 5 TfeSWC ^Greenish Bluetfe^/:. 

catc(2)T^a3L^7*y * -y-v y 

£ £ 13 * 7 — 7 * /U* - Y5 2 (HOY A 93) £ I T 
C<D^©CIEfej£jg?fgttx«0.G2. y =0. 3 3 



4 -<DM£-frC £ *) . ft&ttKGreenish Blue 

s. 

£ L T 4>S|£ < flj ffl * * C £ T £ * . 
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